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AHU air-handling unit

ASCE American Society of Civil Engineers

ASME American Society of Mechanical Engineers

ECP elevator control panel

HHW heating hot water

kVA kilovolt-amp(s)

LED light-emitting diode

LEED Leadership in Energy and Environmental Design
MCM thousands of circular mils

Mi mineral insulated

NPS National Park Service

O&M operation and maintenance

OSHA Occupational Safety and Health Administration
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Executive Summary

In May 2016, the National Park Service (NPS) Denver Service Center contracted with
CH2M for the repair and upgrade of the elevator in the Washington Monument at the
National Mall and Memorial Parks in Washington, DC (Contract Number P15PC00018,
Task Order P16PD01166). The scope of services consists of preparing a predesign
report that focuses on the elevator repair and upgrade.

Over the last several months, there have been a number of stoppages that have
resulted in visitors being trapped inside the elevator cab for up to an hour. Each
instance has resulted in media attention and increased scrutiny on the elevator. As a
result, NPS has contracted with Quality Elevator Company, Inc. to employ a full-time
onsite elevator technician to increase the repair response time when the elevator fails.

CH2M and its elevator consultant Lerch Bates completed an elevator condition
assessment and performed a test on the elevator motor to determine the elevator’s
safety and reliability. The conclusion is that the Washington Monument elevator is safe
from an operational perspective and does not require a full-time technician from Quality
Elevator Company, Inc. to be onsite. However, several components of the Washington
Monument, such as the portions of the elevator, controls, electrical supply, structure fire
ratings, and life safety components are not up-to-date with the current code-compliant
requirements. This report summarizes the existing conditions of the elevator and
provides specific maintenance, reliability, and modernization recommendations and
associated costs to provide a safer environment for visitors, staff, and contractors.

Overall, the elevator is in good condition and the current level of maintenance is
average. The assessment found the elevator system’s design and technology are
outdated and cannot reliably keep up with daily demand. The elevator motor itself is in
very good condition for its age (over 50 years old) and additional maintenance can
prolong its life. The control system is outdated and should be upgraded as part of a
modernization program.

Although the majority of the elevator performance issues can be attributed to the
maintenance concerns, both the maintenance and reliability recommendations should
be implemented to improve the elevator's dependability and longevity. In particular, the
hoistway should be cleaned, the car sills restored, the gap on the car doors adjusted,
and spare circuit board controllers kept on hand.

This report also identifies modernization recommendations that should be included in an
elevator modernization project, the goals of which would be to improve reliability,
comply with current codes to the maximum extent feasible, and improve machine room
access. At a minimum, a modernization project should include replacing the control
system with microprocessor-based controls; installing new silicon controlled rectifier
drive units, new closed-loop door operators, and new light-emitting diode car and hall
lighting fixtures; and providing permanent ladder access to the machine room.
Implementing the modernization project is anticipated to take 11 months to construct,
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and it is recommended the modernization project contract include 5 years of operation
and maintenance (O&M) service.
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Chapter 1 - Introduction

1.01 Project Description and History

Construction of the Washington Monument was completed in 1884. The obelisk
structure has a bluestone gneiss foundation and walls of granite faced with marble.
Throughout the years, the 125-year-old monument has been repaired and restored, with
the most recent repairs occurring after the 2011 Virginia earthquake, which caused
extensive damage.

As the world’s tallest stone structure, an elevator is used by the public to access the
500-foot observation level. The monument has an estimated 550,000 visitors annually
and the elevator is used up to 250 times per day to shuttle visitors to and from the
observation deck at the top of the monument. The elevator has recurring problems,
including shutdowns and stoppages that trap passengers or require visitors to walk
down 896 steps to exit the monument. As a result, an elevator technician has been
hired as a full-time employee and is on standby to increase the repair response time
when the elevator fails. These circumstances are a financial burden to the National Park
Service (NPS).

In addition, accessing the elevator machine room located at the top of the monument for
repairs is difficult, and remote monitoring is not available at the ground level. The
elevator technician must climb 50 flights of stairs to the 500-foot level and then use two
aluminum ladders to gain access to the only entry point to the elevator machine room,
19 feet above the current 500-foot level observation level.

1.02 Project Kickoff and Site Visit

A kickoff meeting was held with NPS on May 25, 2016, at the National Mall and
Memorial Parks Headquarters in Washington, DC. The team reviewed the project scope
of services and addressed any issues or concerns. An orientation meeting was also
conducted and included a tour of the Washington Monument elevator and work areas.
The team also visited Bunker 1, which contains the electrical and heating, ventilation,
and air conditioning equipment serving the monument.

On June 8, 2016, Lerch Bates conducted a site visit and completed an audit of the
elevator cab, hoistway, and elevator machine room. A representative from Quality
Elevator Company, Inc., which has been contracted to be onsite for maintenance and
repairs, was present to assist as necessary. This site visit was used to determine the
condition of the system, the effectiveness of the maintenance activities, and code
compliance. In addition to the visual review, performance measurements were taken
and ride quality was evaluated with regard to operation and compared to established
industry standards.

The team that performed the assessments to repair and upgrade the Washington
Monument elevator included the personnel listed below.

Repair and Upgrade Washington Monument Elevator — Final September 2016
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Organization Team Member Role

Mark Pratt Project Manager

Fawn Stinchcomb Assistant Project Manager
CHoM Greg Wilfley Cost Estimator

Matt Ludwig Mechanical Engineer

Roger Harte Electrical Engineer

Arnol Gillum Structural Engineer

John McGirt Regional Project Manager
Lerch Bates Jim Turner Senior Consultant

David Curtis Field Technician

1.03 Deliverables

An Operational Integrity Report was prepared and submitted to NPS to present the
results of the visual observations and provide maintenance and reliability
recommendations. The major concerns addressed by the maintenance
recommendations are the quality of housekeeping and the lack of regular, low-cost
repairs to the elevator and equipment. Routine maintenance of components can
significantly reduce breakdowns, detect potential trouble spots, and fix worn
components before malfunctions occur. The elevator performance evaluation and
deficiency report is provided in Appendix A, Operational Integrity Report.

An Upgrade Repair Program was developed to identify which elevator components
should be upgraded and which should be repaired to enhance elevator safety and
reliability. These recommendations are discussed in Appendix B, Project Upgrade
Repair Program.

On June 16, 2016, Lerch Bates performed an elevator machine test to evaluate the
elevator motor. The test included an electrical signature analysis, magnetic properties
test, and time-to-failure estimation. Overall, despite the age of the motor (over 50 years
old), there appear to be no mechanical issues that would result in elevator malfunctions.
The elevator machine test results are provided in Appendix C, Elevator Machine Test
Report.

A preliminary modernization plan was developed to assist NPS in providing superior
reliability of the Washington Monument elevator. The condition of the existing
equipment was evaluated and the components were assessed for their code
compliance and whether they should be replaced or reused. It is recommended that the
existing control system be replaced and new closed-loop operators and light-emitting
diode (LED) fixtures be installed. Appendix D, Elevator Modernization Survey
provides detailed recommendations of the preliminary modernization project.

Repair and Upgrade Washington Monument Elevator — Final September 2016
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Appendix E contains the Project Sustainability Checklist.
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Chapter 2 - Existing Conditions

2.01 Elevator

The basic existing elevator equipment was installed in the late 1950s by Otis Elevator
Company. A modernization upgrade was completed in 1997. Overall, the elevator
system is in good condition for equipment from the 1950s era. However, changes in
equipment design and technology have made the existing dispatching system and
motor control obsolete. In addition, maintenance discrepancies observed for the
elevator equipment and components can cause issues to occur more frequently than
if the equipment and components were maintained on a regular schedule. Routine
maintenance measures can significantly reduce breakdowns, detect potential trouble,
and identify worn components before malfunction occurs. It was observed that 35% of
the equipment is rated below average or unsatisfactory with regard to current
operational maintenance quality.

Above Average (Rating of 4) Unacceptable (Rating of 1)
10% 10%

Below Average (Rating
of 2)
25%

Acceptable (Rating of 3)
50%

Figure 1: Existing Equipment Maintenance Ratings

In summary, the elevator’s existing condition appears to be good, but it is likely the
elevator’s performance issues are partially related to inadequate maintenance.
However, despite the good condition of the existing equipment, it is likely that the
design and existing technologies are outdated and cannot keep up with the high
demand. Refer to Appendix A, Operational Integrity Report for more details.
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2.02 Code Compliance

Significant improvements the design of the elevator components have made the
elevator substantially more safe for the public and employees, as well as for first
responders. However, there are many components that do meet current code
requirements, such as the electrical supply, the structure’s fire ratings, and life safety
elements. The list below indicates discrepancies in code compliance; additional
details can be found in Section 3 of Appendix D, Elevator Modernization Survey.

Code

Reference

Code Compliant Discrepancies

American Society of Mechanical Engineers (ASME) A17.1

2.1.1

Partitions between hoistway and machine rooms are not fire rated.

215

No windows in the hoistway (or protected on outside).

2.1.6

Landing sills, hoistway doors, and door tracks project inside the hoistway
enclosure. (See 2.11.10.1 for additional code compliance)

2224

Drains in the pit area do not comply with code requirements and do not
prevent gas and odors from entering the hoistway.

225

The lighting does not provide an illumination of not less than 100 Ix (10
foot-candles) at the pit floor. The light bulbs in the elevator pit are not
externally guarded to prevent contact or accidental breakage.

2.7.11

Machine room requires patching to be fire rated.

2.7.31.1

A permanent and unobstructed means of access must be provided to the
machine room.

2.7.9.1.1

Light bulbs in the machine room are not externally guarded to prevent
contact or accidental breakage.

2834

Pipes must be covered to prevent leakage or condensate from entering the
machinery space, machine room, control spaces, control room, or
hoistway.

2.11.10.1

Landing sills are not guarded. The guard must have a straight vertical face
extending below the sill not less than the depth of the leveling zone plus

3 inches. If required, the bottom of the guard must also be beveled at an
angle of not less than 60 degrees and not more than 75 degrees.

2.26.10

The existing power source is incapable of absorbing the energy generated
by an overhauling load. Additional means for absorbing sufficient energy to
prevent elevator from attaining governor tripping speed, or a speed in
excess of 125% of the rated speed, should be provided on the load side of
each elevator power supply line disconnecting means.

Repair and Upgrade Washington Monument Elevator — Final
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Code
Reference Code Compliant Discrepancies

National Electrical Code (NEC)

The 110-Volt (V) disconnect must be supplied in all elevator machine
rooms such that it is in sight of elevator motor and controller and adjacent
to the machine room entry door. A label on the disconnect is required that
specifies the location of the overcurrent protection device.

620-51

Each 125V, single-phase, 15- and 20-ampere receptacle installed in the
pits must be a ground-fault circuit-interrupter type. All 125V, single-phase,
620-85 15- and 20-ampere receptacles installed in the machine rooms and
machinery spaces must have ground-fault circuit-interrupter protection for
personnel.

International Building Code (IBC) 2015

Required guards must not be less than 42 inches high measured vertically
as follows: from the adjacent walking surfaces, or, on stairways and
stepped aisles, from the line connecting the leading edges of the tread
nosings.

1015.3

Required guards must not have openings that allow passage of a sphere

10154 4 inches in diameter from the walking surface to the required guard height.

1607.2 and The Uniform Live Load must be 100 pounds per square foot.
1607.3 The Concentrated Live Load must be 300 pounds

2.03 Structural

The Washington Monument is a freestanding stone structure with an interior steel-
framed elevator core. In addition, a steel-framed stair provides access from the
ground level to the 500-foot level where the observation desk is located. The stair has
concrete landings every 10 feet, with concrete intermediate landings in-between each
level. From a review of documents and information available at the time of this report,
the elevator’s core steel framing remains from the original construction completed in
1885. It is suspected that alterations to the steel framing were made during elevator
cab modifications performed since the installation of the passenger elevator in the
1950s.

The elevator shaft is open between the 10-foot and 490-foot levels and is protected
by wire mesh and two horizontal rails, that span between the steel elevator shaft
supports; openings in the wire mesh are provided to access to the elevator shaft
from the concrete stair landings on main and intermediate levels. The horizontal
railing provided is approximately 36 inches high and does not meet the current
building code minimum height (a minimum of 42 inches) required for a guard around
an opening.

Repair and Upgrade Washington Monument Elevator — Final September 2016
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At 35 locations throughout the elevator’'s
length of travel (17 locations on the west
stair landings, 18 locations on the east stair
landings), a landing extending into the
elevator shaft is provided for access/
emergency egress from the elevator cab
(Figure 2). The platform and railing provided
at these locations do not meet current
building code requirements for live load (100
pounds per square foot) or the requirements

for a guard system along an opening (a i ' It /
minimum height of 42 inches and no Figure 2: Elevator Access Platform
openings that can pass a sphere greater than at an Intermediate Level

4 inches in diameter).

The elevator machine room is approximately
8 feet 10 inches by 8 feet 10 inches in size
and is supported by steel framing with an
aluminum diamond plate flooring surface. No
permanent access to the elevator machine
room is provided from the observation level;
access is gained using a modified aluminum
ladder extension permanently attached to
the elevator machine room support framing
and a second portable extension ladder
(Figure 3). The limited access is a concern
for NPS staff and the elevator maintenance
contractor.

Access to Machine Room Via

In summary, the elevator structure appears Portable and Fixed Ladder

to be in good condition and it is unlikely that

the structure is causing performance issues. It is likely the elevator’s performance
issues are partially related to the difficulty in accessing the elevator machine room
and the safety issues associated with accessibility. Further review of elevator
structural framing and bracing for the elevator shaft rails will be necessary to confirm
structural capacity and compliance with recommendations by the elevator
manufacturer and as outlined in American Society of Mechanical Engineers (ASME)
Standard 17.1.

2.04 Mechanical

The elevator machine room of the Washington Monument is mechanically conditioned
by a constant-volume air-handling unit (AHU) located on the 10-foot level. The system,
AHU-1, is a four-pipe system with glycol cooling coils and heating hot water (HHW)
coils that supplies air to the aboveground levels in the monument from the 0-foot level
to the central stairwell and through the elevator machine room at the 519-foot level.
This also includes the two observation decks at the 490-foot and 500-foot levels. Return

Repair and Upgrade Washington Monument Elevator — Final September 2016
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air is transferred back to the unit through transfer grilles and the central stairwell.
AHU-1 also provides the code-required ventilation to these aboveground spaces.

In Bunker 1, chilled glycol for AHU-1 is produced and distributed by the central
chilled glycol plant, and HHW is supplied from a shell and tube heat exchanger that
uses low pressure steam as its source. AHU-1 is controlled through the main direct
digital control system, which uses temperature sensors located throughout the
conditioned areas to maintain space temperature.

Two packaged terminal air conditioners (PTACs) provide supplemental cooling to the
elevator machine room. These units run 24/7, with the Trane unit (AC-2) running in
fan mode only and the Applied Comfort unit (AC-3) maintaining a room temperature
of 78 degrees Fahrenheit. Both units have integral controls. The Trane unit is in poor
to fair condition; the Applied Comfort unit is in good condition.

It is unlikely the elevator performance issues are related to the mechanical system.

2.05 Electrical

Power comes into the Washington Monument through Switchboard 1 in Bunker 1,
which is installed below ground directly adjacent to the monument. The power feed
to the elevator machine room is 3-phase, 208-volts alternating current, 60 hertz, and
is fed through a 400-ampere, 3-pole Cutler-Hammer thermomagnetic breaker to the
480-foot level, at which point it passes through a junction box in the stairwell.
Following the 2011 earthquake, the wires from the junction box at the 480-foot level
to the elevator machine room at the 519-foot level were replaced with mineral-
insulated (M) cables.

In the elevator machine room, there is a main enclosed circuit breaker with a
Siemens Sentron thermomagnetic 400-ampere, 3-pole breaker. NPS replaced this
breaker in 2014 or 2015. The feed into the panel is 3-wire (no neutral).

From the main circuit breaker, the power feeds the elevator control panel (ECP).
From the ECP, power is fed to a 93-kilovolt-amp (kVA) Olsun dry-type isolation
transformer in the elevator machine room. The power leaving the transformer is fed
to an alternating current to direct current silicon-controlled rectifier to feed the
elevator motor. Power from the isolation transformer is also fed to other components
of the elevator control system. The elevator motor is an Otis Elevator 63-horsepower
motor rated for 230 Volts direct current, 96 amperes. The 93-kVA transformer
insulation was tested by the elevator motor subcontractor and passed (see
Appendix C, Elevator Machine Test Report).

In 2014 or 2015, PEPCO conducted a test of the power quality in Bunker 1 and no
issues were observed.

In addition, inside the main circuit breaker panel in the elevator machine room, the
MI cables (coming from the 480-foot level) are spliced to copper conductors. After

the splice, the copper conductors consist of mismatched sizes (see Section 3.04.1,
Recommended Repairs).

Repair and Upgrade Washington Monument Elevator — Final September 2016
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In summary, the existing electrical system appears to be in fair condition. Further
testing of the distribution system from the bunker to the elevator machine room is
recommended to ensure the system is trouble free. It is anticipated NPS will issue a
scope modification to CH2M to perform this testing. Any issues identified will be
resolved in the detailed design as directed by NPS.

The following items should be included in the electrical testing:

1.
2.

Dry type transformer (in the Elevator Machine Room)

Low voltage cables (600 Volt max) (from the bunker to the Elevator Machine
Room, and within the Elevator Machine Room)

Enclosed metal busways (from the bunker to the Elevator Machine Room,
including the support structure)

4. Molded circuit breaker (in the bunker and the Elevator Machine Room)

5. Grounding system

6. Compliance with National Electrical Testing Association Maintenance Testing
Specifications
Repair and Upgrade Washington Monument Elevator — Final September 2016
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Chapter 3 - Recommendations

3.01 Elevator Maintenance and Reliability ltems

A complete report of the recommended maintenance and reliability repairs, as well
as photos of existing conditions, is provided in Appendix A, Operational Integrity
Report. The following summarize the most critical issues:

* Replace broken sills on the elevator car door and the missing dust covers in the
hoistway.

e Perform a complete cleaning of the machine room hoistway, car top, and pits to
help reduce issues associated with dust, dirt, and debris. Throughout the year
and upon completion of any renovation, NPS should require a complete cleaning
of the elevator machine room, hoistway, car top, and pits.

e Because of the high volume of use, make adjustments to the rear door and return
panel to reduce the gap and adjust the interrupted run time to more than
3.0 seconds.

e Purchase spare controller parts to keep on hand for repairs.
» Repair car-top light that is not functioning as intended.

Appendix C, Elevator Machine Test Report includes the results of the test
performed on the elevator motor. The report states the Otis gearless machine is in
very good condition, based on usage and age, and is a good candidate for inclusion in
a modernization program. The following measures should be taken to prolong the
motor’s life:

e Armature should be blown out, vacuumed, and sprayed with black air-dry
varnish.

e Brush holders/insulators should be sand blasted or cleaned thoroughly to clear
the insulation material of static electricity.

e Bars should be cleaned by undercutting the commutator bars to remove carbon
deposits.

3.02 Elevator Modernization

Repairs and upgrades to improve long-term reliability are provided in Appendix B,
Project Upgrade Repair Program. Higher importance items include replacement of
the control system with microprocessor-based controls, new silicon controlled
rectifier drive units, new closed-loop door operators, and new LED car and hall
lighting fixtures. This report provides specific details and required features to ensure
that the elevator is running at its full operating potential.
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A preliminary Elevator Modernization Study has been provided to address major
upgrades and code compliance issues with the long-term goal of providing a reliable
system and safe environment for visitors and employees. Additional details of the
recommended code compliance action items, as well as photos, are provided in
Appendix D, Elevator Modernization Study.

3.03 Structural
3.03.1 Maintenance Repairs

 No maintenance repairs were identified. Any structural repairs or upgrades would
require significant design to create a compliant and safer access.

3.03.2 Modernization Items

e Permanent access to the elevator machine room should be provided from the
500-foot level to the 519-foot level. This would be accomplished by providing a
fixed ladder and a hung platform at the entrance to the elevator machine room on
the south side of the elevator shaft. The new permanent access would meet
current Occupational Safety and Health Administration (OSHA) requirements for
a fixed ladder and access platform; a section and partial plan layout of a
proposed method for the platform and ladder to access the elevator machine
room at the 519-foot level are provided on Figures 4 and 5. Alternate layouts will
be considered during the Schematic Design phase.
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1=1/2" % 17 AL
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Figure 4: Draft Section of Proposed Ladder Access
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e To control access to the elevator machine room from the 500-foot level, a 6-foot
high lockable access cover should be provided over the ladder to cover the
ladder rungs.

e The proposed access platform provided at the elevator machine room should
include an access hatch above the ladder and aluminum diamond-plate flooring.
Provisions for a lift or davit crane system to assist in raising tools and
maintenance equipment up to the elevator machine room is also recommended.
A removable code compliant aluminum guardrail should be provided on all open
edges of the platform.
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Figure 5: Draft Partial Plan of Proposed Platform for Access to the
Elevator Machine Room

Because of the limited amount of available open space, a fixed ladder would not
meet the access requirements of ASME 17.1, Section 2.7.3.3, which requires
provisions for a permanent stair to elevator machine rooms with controllers and
motor generators. It is likely a variance from compliance of elevator code
requirements from the local Authority Having Jurisdiction will be necessary to
provide the proposed ladder and platform.

The following design criteria will need to be applied for design of the new fixed ladder
and platform.
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Building Codes

The current governing building codes used by NPS are based on the 2015
International Building Code (IBC) and 2015 International Existing Building Code
(IEBC).

Standards
« Current safety codes and standards for elevators is ASME 17.1-2007

e OSHA Part 1910 — Occupational Safety and Health Standards, most current
version

e International Code Council evaluation reports concerning the installation of
post-installed anchors into concrete and stone

e American Concrete Institute 530/530.1-11: Building Code Requirements and
Specification for Masonry Structures

e American Institute of Steel Construction Manual of Steel Construction, 13th
Edition

- American Society of Civil Engineers (ASCE) 7-10 (Supplement 1) - Minimum
Design Loads for Buildings and Other Structures.
Design Loads
« Minimum design loads follow those outlined in ASCE 7-10. The following
minimum criteria shall be used for the design:

— Dead Load-Weight of Structure and Super Imposed Loads from flooring
systems, finishes and elevator support mechanisms.

— Live Loads

o Elevator Machine Room Weight of equipment plus a uniform
load of 100 pounds per square foot or a
concentrated load of 300 pounds

o Stairs and Exits 100 pounds per square foot

o Platforms and Ladders 100 pounds per square foot

o Railings 200 pound concentrated load or 50
pounds per lineal foot along top rail;
50-pound point load at any point of infill
panels or lower rails
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 As mentioned in Section 2.02, the elevator shaft does not have a code-compliant
guardrail system around the open elevator shaft due to the height of the railing
above the floor. Because this area is also an egress stair used during
emergencies or an elevator outage, a code-compliant pedestrian guard system
should be considered between the 1-foot and 500-foot levels.

e The elevator cab access platforms (35 locations) that are provided between the
10-foot and 480-foot levels are intended for emergency access or an elevator
outage. Each platform should be upgraded to meet current building code
requirements for anticipated loading and perimeter guard protection.

3.04 Mechanical
3.04.1 Maintenance Repairs

» The only recommended repair to the
mechanical systems serving the elevator
machine room is to replace the Trane PTAC
unit. The unit is in poor-to-fair condition
(Figure 6) and will need to be replaced within
the next 2 to 5 years. :

///”//

3.04.2 Modernization Figure 6: Interior Trane PTAC Unit

 Itis suggested that, because of the age of the (AC-2) in Poor to Fair Condition
system, additional testing should be
conducted on AHU-1 serving the monument to
verify the unit is properly balanced and
operating correctly.

3.05 Electrical
3.05.1 Maintenance Repairs

e The outer skin of one of the cables on the
load side of the Siemens breaker in the
circuit breaker panel is peeling (Figure 7)
and may need maintenance if it is more
than just a cosmetic issue. This may or
may not be affecting the integrity of the
cable. The electrical testing shall evaluate
the integrity of the cable.

- - L 4 - e
Figure 7: Peeling Skin on Cable
(Left Conductor) in Siemens
Circuit Breaker Panel
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3.05.2Modernization

e Inside the main circuit breaker panel in the
elevator machine room, the Ml conductors
(coming from the 480-foot level) transition to
copper conductors via splices. After the
splices, the copper conductors consist of
mismatched sizes (Figure 8): 1 set of 2-250
thousands of circular mils (MCM) cables,
and 2 sets of 2-2/0 cables. However, per
NEC 2011 code, para. 310.10.1.2, parallel
conductors should be the same size (2/0
and 250 MCM are mismatched). Replacing
the cables with all 250 MCM will require re-
splicing the MI cable within the panel. While
not critical to the performance of the
elevator, it is recommended the wiring be
upgraded to meet the NEC code. \7
Specifically, the mismatched copper . -
conductors between the MI cable splice and C o';'j’:' gfof's“inz':;n (aztgg ﬁndCM
the 400-amp Siemens breaker in the vs 2/0) in Siemens Circuit
elevator machine room main circuit breaker Breaker Panel
panel should be the same size and should
be sized appropriately.

« Another item to address is the electrical cables associated with the Bunker
and the main breakers. The best practice is to size the cables to carry at least
400 amperes. Some of the existing conductors are rated to carry less than
400 amperes (2-2/0 cables have a capacity of 350 amperes). However, this
is not an NEC code violation and is permissible per NEC para. 240.4.B and
240.6.A, which allow the next highest available breaker size above 350
amperes to be used (400 amperes).
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Chapter 4 - NPS Project Sustainability Checklist Summary

In compliance with NPS’s commitment to sustainability practices, the NPS Project
Sustainability Checklist was completed. The checklist, which assists in complying with
sustainability standards and is organized around Leadership in Energy and
Environmental Design (LEED) credits, was completed to determine how federal
sustainability requirements apply to the project. The team worked collaboratively to
identify credits that were applicable, as shown in the following chart.

The checklist indicates LEED certification is not achievable because not all the
prerequisites can be met. A more detailed outline of the Sustainability Checklist and
details regarding each potential credit is provided in Appendix E, Project
Sustainability Checklist.

SUSTAINABILITY FEATURES | PRE-DESIGN
Sustainable Site (SS) Maximum LEED NC 2009 Credits: 26
SS Prereq 1 Construction Activity Pollution Prevention Y N/A
SS Credit 1 Site Selection Y 1
SS Credit 2 Development Density & Community Connectivity Y 2
SS Credit 3 Brownfield Redevelopment N 0
SS Credit 4.1 Alternative Transportation, Public Transportation Access Y 2
SS Credit 4.2 él(t)irr?lztwe Transportation, Bicycle Storage & Changing N 0
SS Credit 4.3 Alternatwe Transportation, Low-Emitting & Fuel-Efficient N 0
Vehicles
SS Credit 4.4 Alternative Transportation, Parking Capacity Y 1
SS Credit 5.1 Site Development, Protect or Restore Habitat Y 1
SS Credit 5.2 Site Development, Maximize Open Space N 0
SS Credit 6.1 fé%r)mwater Design, Quantity Control (See EISA Section N 0
SS Credit 6.2 fé%r)mwater Design, Quality Control (See EISA Section N 0
EISA 202;’3 Section Protect Hydrology N N/A
SS Credit 7.1 Heat Island Effect, Non-Roof N 0
SS Credit 7.2 Heat Island Effect, Roof N 0
SS Credit 8 Light Pollution Reduction Y 1
2006 NPS Mgmt .
Policies (Para. 4.9) Soundscape Preservation Y N/A
2006 NPS Mgmt .
Policies (Para. 4.10) Dark Sky Preservation NA N/A
Sustainable Sites (SS) Subtotal 8
Water Efficiency (WE) Maximum LEED NC 2009 Credits: 10
Water Use Reduction, 20% Reduction (see Guiding
WE Prereq 1 Principle IIl - Protect and Conserve Water) NA N/A
WE Credit 1 Water Efficient Landscaping, Reduce by 50% (see NA 0
Repair and Upgrade Washington Monument Elevator — Final September 2016
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SUSTAINABILITY FEATURES PRE-DESIGN
Guiding Principle Ill - Protect and Conserve Water)
WE Credit 1 Water Efficient Landscaping, No Potable Use or No 0
(cont'd) Irrigation
WE Credit 2 Innovative Wastewater Technologies 0
NPS Policy Water Metering NA N/A
EPACT 2005, .
Section 109 Water Used for Energy Conservation NA N/A
WE Credit 3 Water Use Reduction (30%, 35%, 40%) N 0
Water Efficiency (WE) Subtotal 0
Energy & Atmosphere (EA) Maximum LEED NC 2009 Credits: 35
Fundamental Commissioning of the Building Energy
EA Prereq 1 Systems * (see Guiding Principle | - Employ Integrated Y N/A
Design Principles)
EA Prereq 2 Mm!mym Energy Performance (see Guiding Principle Il NA N/A
Optimize Energy Performance)
Fundamental Refrigerant Management (see Guiding
EA Prereq 3 Principle V - Reduce Environmental Impact of Materials) Y N/A
Optimize Energy Performance:** (Federal Regulations
require 30% for New Construction and 20% for Existing
EA Credit 1 Building Renovation. Note that this automatically equates NA 0
to 10 Points for New Construction and 7 Points for
Existing Building Renovation.) (see Guiding Principle II -
Optimize Energy Performance)
EISA 202;’3 Section Reduce Fossil Fuel Derived Energy NA N/A
Energy Efficient Electronic Products (Select EPEAT)
EC 13;4(2h:3)’ Sec. (Predominantly relates to purchases of desktop/laptop Y N/A
) computers and peripherals)
CFR T"‘tzl,)% 140’ Part Procure Energy Star or FEMP designated products Y N/A
EPAQT 2005, Premium Efficiency Electric Motors NA N/A
Section 104
EISA 2007, Section | On-Site Renewable Energy*** Solar Thermal for Hot N N/A
523 Water (Choose NA if proven not life cycle cost effective)
EA Credit 2 On-Site Renewable Energy*** 1%-13% Renewable N 0
Energy
Enhanced Commissioning (required for projects with
EA Credit 3 building size > 5,000 sf) (see Guiding Principle | - Employ NA 0
Integrated Design Principles)
. Enhanced Refrigerant Management (see Guiding
EA Credit 4 Principle V - Reduce Environmental Impact of Materials) N 0
EA Credit 5 Measqrement & Verification (see Guiding Principle Il - NA 0
Optimize Energy Performance)
EA Credit 6 Green Power N 0
Energy & Atmosphere (EA) Subtotal 0
Materials & Resources (MR) Maximum LEED NC 2009 Credits: 14
MR Prereq 1 Storage & Collection of Recyclables N N/A
MR Credit 1.1 Building Reuse, Maintain Existing Walls, Floors & Roof N 0
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SUSTAINABILITY FEATURES PRE-DESIGN
MR Credit 1.2 Building Reuse, Maintain Interior Nonstructural Elements N 0
Construction Waste Management, Divert 50% from
MR Credit 2 Disposal (see Guiding Principle V - Reduce NA 0
Environmental Impact of Materials)
MR Credit 2 Construction Waste Management, Divert 75% from 0
(cont'd) Disposal
MR Credit 3 Materials Reuse N 0
Recycled Content, 10% (post-consumer + Y2 pre-
MR Credit 4 consumer). Use EPA's CPG for designated products to N 0
use)
MR Credit 4 Recycled Content, 20% (post-consumer + V2 pre- N 0
consumer)
MR Credit 5 Regional Matenalsl, Extracted, Processed & N 0
Manufactured Regionally
EC 1324(2di3), Sec. Biopreferred Products N N/A
MR Credit 6 Rapidly Renewable Materials N 0
MR Credit 7 Cert_lfled Wood (see Guiding Prmmple V - Reduce NA 0
Environmental Impact of Materials)
Materials & Resources (MR) Subtotal 0

Indoor Environmental Quality (EQ) Maximum LEED NC 2009 Credits: 15
Minimum IAQ Performance (See Guiding Principle 1V,

EQ Prereq 1 Enhance Indoor Environmental Quality) Y N/A
EQ Prereq 2 Environmental Tobacco Smoke (ETS) Control Y N/A
EQ Credit 1 Outdoor Air Delivery Monitoring Y 1
EQ Credit 2 Increased Ventilation N 0
Construction IAQ Management Plan, During Construction
EQ Credit 3.1 (See Guiding Principle 1V, Enhance Indoor Environmental Y 1
Quality)
Construction IAQ Management Plan, Before Occupancy
EQ Credit 3.2 (See Guiding Principle IV, Enhance Indoor Environmental Y 1
Quality)
Low-Emitting Materials, Adhesives & Sealants (See
EQ Credit 4.1 Guiding Principle 1V, Enhance Indoor Environmental Y 1
Quality)
. Low-Emitting Materials, Paints & Coatings (See Guiding
EQ Credit 4.2 Principle IV, Enhance Indoor Environmental Quality) Y !
. Low-Emitting Materials, Flooring Materials (See Guiding
EQ Credit 4.3 Principle IV, Enhance Indoor Environmental Quality) NA 0
EQ Credit 4.4 Low-Emitting Materials, Composite Wood & Agrifiber 0
Products
EQ Credit 5 Indoor Chemical & Pollutant Source Control N 0
MOU Guiding
Principles & EO Moisture Control NA N/A
13423
. Controllability of Systems, Lighting (See Guiding
EQ Credit 6.1 Principle IV, Enhance Indoor Environmental Quality) 0
EQ Credit 6.2 Controllability of Systems, Thermal Comfort N 0
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SUSTAINABILITY FEATURES PRE-DESIGN
O Creat 7.1 | B e e By " | v |
EQ Credit 7.2 Thermal Comfort, Verification N 0

- . . 5 —
aCroat1 | DOUETLE Vows DOV TS o Shrces oo w0 | A | 0
EQ Credit 8.2 Daylight & Views, Views for 90% of Spaces N 0
Indoor Environmental Quality (EQ) Subtotal 6
Innovation & Design Process (ID) Maximum LEED NC 2009 Credits: 6
ID Credit 1.1 Innovation in Design: Provide Specific Title
ID Credit 1.2 Innovation in Design: Provide Specific Title
ID Credit 1.3 Innovation in Design: Provide Specific Title 1
ID Credit 1.4 Innovation in Design: Provide Specific Title
ID Credit 1.5 Innovation in Design: Provide Specific Title
ID Credit 2 LEED® Accredited Professional Y
Innovation & Design Process (ID) Subtotal 1
Regional Priority (RP) Maximum LEED NC 2009 Credits: 4
RP Credit 1.1 Regional Priority Credit: Region Defined 0
RP Credit 1.2 Regional Priority Credit: Region Defined 0
RP Credit 1.3 Regional Priority Credit: Region Defined 0
RP Credit 1.4 Regional Priority Credit: Region Defined 0
Regional Priority (RP) Subtotal 0
Non-LEED-NC Federal Requirements Maximum LEED NC 2009 Credits: 26
MOL.J Guiding Complete Integrated Design Narrative During Predesign
Principles & EO N/A N/A
13423 (pg. 3) | 20
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Appendix A - Operational Integrity Report
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Appendix B - Project Upgrade Repair Program
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